Purpose: High-quality hospice and palliative medicine curricula are necessary in Korean medical schools. This study evaluated changes in students' knowledge and attitudes toward both hospice and palliative care following the completion of a course on these topics, as well as the course's overall role in the basic medical education curriculum. Methods: Questionnaires measuring knowledge and attitudes were collected before and after the course from 76 fourth-year medical students, who had received instructions integrating both hospice and palliative care in 2016. Results: The questionnaire item "Select the correct answer on the use of opioid pain control in hospice and palliative care" changed the most in terms of number of correct answers pre-and post-course (3.50 and 5.32, respectively; P＜0.001). Pre-and post-course, the numbers of students who answered "Strongly Agree" and "Agree" to questions concerning their attitudes toward hospice and palliative care ("I know the purposes and roles of hospice and palliative care") were 17 (22.4%) and 65 (85.6%), respectively (P≤0.001). Affirmative responses also increased for "As a pre-physician, I know when to describe and advise hospice and palliative care to patients", from 22 (28.9%) to 65 (85.6%; P≤0.001). Conclusion: This study showed that comprehensive hospice education in the form of an integrated educational course might promote changes in medical students' knowledge and attitudes toward hospice and palliative medicine.
INTRODUCTION
Hospice care aims to increase patients' quality of life through comprehensive and continuous care, specifically for those predicted to die within six months (1) . Although the need for medical training in hospice and palliative care has been emphasized worldwide, sufficient education in this field has yet to be achieved (2) (3) (4) (5) .
Since 2008, the United States (US) has implemented a hospice and palliative care curriculum within their medical schools.
According to George Dickinson's (2011) survey, US medical students participating in death and dying services increased from 71% in 1975 to 100% in 2010 (6) . www.kjhpc.org However, as hospice and palliative care education within Korea has specifically targeted nurses, many doctors and medical students lack sufficient knowledge in this area (7) . In addition, although a hospice specialist curriculum was developed by the Korean Hospice and Palliative Care Society to be implemented nationally (8) (9) (10) , physicians' participation rates in this program are suboptimal. Furthermore, a knowledge gap exists regarding the impact of hospice and palliative care education, particularly regarding medical students' attitudes toward end-of-life care. In this context, this study aimed to evaluate changes in students' knowledge and attitudes toward hospice and palliative care following completion of a relevant, integrated course, as well as to understand the role of this course in the basic medical education curriculum.
METHODS

Study participants and data collection
Seventy-six fourth-year medical students receiving integrated education in hospice and palliative medicine in 2016 were eligible for inclusion in this study. Participation was voluntary, and only participants who agreed to participate and completed the questionnaire were recruited. A total of 76 participants responded to the questionnaire, with a 100.0% response rate.
Informed consent was obtained from all study participants.
The questionnaire was originally designed to identify students' attitudes toward hospice and palliative care as a part of a course satisfaction survey which evaluated attendees' unmet needs related to palliative care education. However, based on the notion that the questionnaire could be used to assess changes in both medical students' knowledge and attitudes following their education in this area, we decided to proceed with the study. The questionnaire consisted of six questions assessing students' knowledge about hospice: 1) appropriate time to start hospice and palliative care; 2) appropriate applicants for hospice and palliative care; 3) essential knowledge about hospice and palliative care; 4) available occupation for the hospice and palliative care team; 5) typical role of a physician in hospice and palliative care; 6) use of opioid pain control in hospice and palliative care and three questions assessing students' attitude toward hospice care: 1) confidence of ex-planation about the purpose and role of hospice and palliative care; 2) confidence about when they have to advise patients about hospice and palliative care; 3) willingness to have student's future patients consider hospice and palliative care. The questionnaires were administered before and right after the end of the course.
The researcher the study's purpose to each participant before data collection. After providing consent, the participants were then asked to complete the questionnaire in a classroom before the beginning of the hospice and palliative care course and immediately after it finished. On average, it took under 10 minutes to complete the questionnaire, and no issues were identified regarding participants' understanding of the questionnaire items.
The Institutional Review Board of the Kosin University Gospel Hospital approved the survey protocol, with the requirement that participants would read a description of the study and provide consent before completing the questionnaire (IRB Number KUGH 2016-08-006). All study protocols complied with the Declaration of Helsinki.
Curriculum
The hospice and palliative care curriculum was first intro- case-based and one-way teaching. Four hours were devoted to gaining hospice and palliative medical ward experience as shown in Table 1 . Rotation in ward was composed of morning rounding, care meeting, discussion about the each patients' care issues, extended care team meeting and evening rounding, and every educational activities was conducted under the supervision of the hospice-specialized family physician.
Statistical analysis
The collected data were analyzed using SPSS Win 23.0 (LCC, Kaysville, UT, USA), with the significance level set as P≤0.05.
Descriptive statistics on participant characteristics were obtained using frequencies and averages. Differences in hospice and palliative care knowledge and attitudes before and after the course were assessed through McNemar and Wilcoxon tests.
RESULTS
The participants' characteristics are summarized in Table 2 .
There were 58 men and 18 women; 66.6% (n=52) were younger than 25 years. Regarding religion, 47.4% (n=36) of participants identified as atheists and 31.6% (n=24) as Christians. In addition, 31.6% (n=24) had experienced a family member passing away owing to terminal illness. Only four of the students (5.3%) had experienced a family member receiving hospice and palliative care due to a terminal illness.
Most students (97.4%) had heard about hospice and palliative care before attending the course. The most common method by which students had learned about hospice and palliative (89.5%), followed by "mass media" (35.5%), "the internet" (21.1%), "family or acquaintances" (14.5%), and, finally, "lit-erature" (7.9%).
Regarding the question about the appropriate time to be- Table 3 , there were no other significant differences before and after the course.
Before the course, 17 (22.4%) students expressed positive feedback regarding learning about the purposes and roles of hospice and palliative care, compared to 65 (85.6%) students after the course (P≤0.001). Participants became more confi- 
DISCUSSION
This study found positive changes in medical students'
knowledge and attitudes toward hospice and palliative medicine following an integrated educational course. Medical students who participated in the study were provided comprehensive educational course regarding hospice and end-of life care. Previously developed hospice curriculums were composed of either discussing hospice cases in the classroom (11) or one or two week hospice rotation in ward (12) . However, The number of correct answers to questions on available occupations in hospice and palliative care teams also increased overall. The ultimate goal of hospice and palliative care is to www.kjhpc.org increase patients' quality of life (rather than to attempt lifesaving treatments) through comprehensive and continuous care for patients whose death is predicted within six months.
Therefore, a team-centered approach is important in achieving this goal. However, very little high-quality evidence suggests that end-of-life communication training may improve healthcare professionals' self-efficacy, knowledge, and end-of-life communication scores compared to more traditional teaching methods (15) . Further studies are recommended to provide increased data and more detailed analysis on this issue.
In this study, the greatest change was observed in students'
knowledge on the usage of opioid analgesics for patients with severe pain in hospice and palliative care. Students from the Alpert Medical School who had completed their hospice rotations were asked to rate how prepared they felt to complete common symptom management tasks, rather than simply whether they possessed the required procedural knowledge (16) . Almost a quarter of graduating medical students did not feel prepared to palliate common symptoms, including pain, nausea, shortness of breath, and anxiety (16) . Although patients in hospice and palliative care wards reported that they largely expected their pain to be controlled after being admitted (17) , their pain was apparently poorly controlled due to inadequate opioid analgesic utilization (18) . In addition, according to a report by the International Narcotics Control Board, the use of opioid analgesics in Korea is very low relative to other countries (19 (22) .
Regarding their willingness to encourage future patients to consider hospice and palliative care, there were no significant differences found in participants pre-and post-course responses. This is likely because the number of students who initially answered "yes" was already high and because the total number of participants in this study was small. In addition, this item might have been affected by the fact that 97.4% of the students were already familiar with hospice and palliative care before attending the course.
Participants' responses to items asking them to identify basic concepts concerning the role of physicians in hospice and palliative care did not significantly change following the in- This study has several limitations. First, although the course included four hours of hospice and palliative medical ward experience, no specific question addressed how this affected students' knowledge and attitudes. In one study, students who reported personal or professional experience with death demonstrated more positive attitudes, as well as higher knowledge scores, than those who did not (24) . Second, the contents of the questionnaire did not change between the first and second survey, meaning that a learning effect could have affected the results of this study. Third, as this study was conducted with a small sample of university students, there are some limitations regarding the generalizability of the results to other settings and population. Fourth, because we only analyzed changes in attitudes and knowledge after hospice and palliative care training, the effects of education on practice could not be evaluated.
Fifth, the questionnaire was originally developed to assess students' satisfaction about the course, data on the validity and reliability of questionnaire is limited. Finally, because most of the questions concerned knowledge about hospice, attitudes about hospice could be assessed in a limited manner. To address this limitation, further studies must ask specific questions concerning medical students' perceptions toward hospice, such
as "Would you choose to use hospice when you or your family members are in terminal conditions?".
Hospice and palliative care education is positively associated with better understandings and attitudes toward end-of-life care among medical students. The development of emotionally supportive settings in which to teach students about hospice and palliative care should be considered. In future, it will be necessary to expand upon this study by including a larger sample of medical school students and to determine whether the course is helpful in practice. 
요약
